, we also compared these results to a linked locus analysis for multiple quantitative traits that affect the hematopoietic stem cell system in young and old animals. With this comparative method we uncover a network of pathways regulating both the hematopoietic stem cell system and longevity.
GENETIC

TOOLS.
Mapping was done with MapManager QTb28, http://mcbio.med.buffalo.edu/mmQT.html. The BXD recombinant inbred set of mouse strains (BXD RI set) is based on the two parental strains C57BL/6J (B6) and DBA/2J (DBA) and has been used for different types of quantitative trait analysis 3 . HEMATOPOIETIC ASSAYS. Multipotent hematopoietic stem/progenitor cells can be classified, according to their self-renewal potential, into hematopoietic stem cells (HSC), early hematopoietic progenitor cells (eHPC) and late hematopoietic progenitor cells (lHPC) 2 . The cobblestone area forming cell (CAFC) assay is an in vitro limiting dilution type cell culture assay (experimental details see 2 ) and was used for the evaluation of the frequency/cycling of these different types of hematopoietic stem/progenitor cells in the bone marrow. The values for lifespan of the BXD set were taken from published data 4 .
RESULTS/DISCUSSION. Five out of six loci linked to longevity are also linked to a trait in the hematopoietic system, showing that regulatory patterns in the hematopoietic system and lifespan rely on the same pathways (see table 1 ). The percentage of lHPC in cell cycle and thus turnover in the hematopoietic stem cell compartment seems to have a direct influence on lifespan. It also seems to beneficially affect longevity to have a lower number of eHPC per femur, as the comparison of linked loci indicates. Mechanisms by which numbers and turnover rates of progenitors might affect longevity are not yet known. The hematopoietic traits, measured in young animals, might be useful as predictive markers for longevity in mice. In old animals, a locus is linked to change of numbers of HSC over time, fulfilling requirements for a special "aging" locus. This locus is also linked to the trait longevity and maps to the same position as a locus that regulates cytokine-induced HSC mobilization into the bloodstream. We therefore speculate that mobilization of HSC might also serve as a stem cell source for other tissues and by this mechanism prolongs lifespan. The influence of a stem cell system on longevity therefore may not be restricted to the hematopoietic stem cell system. Congenic animals, generated by the speed congenic approach, have confirmed the phenotypes of several of the mapped loci. Stem cells influence, through their capacity of replacing differentiated cells that are lost, organ homeostasis and thus function. We conclude, based on our comparative mapping data, that these "supportive qualities" of stem cell systems influence longevity. marker loci with a complete strain distribution pattern, providing on average a 3.75 cM mapping resolution. Based on a 5000 permutation test, for all linked loci the suggestive, significant and highly significant LRS values were individually calculated: +: suggestive, ++: higher than suggestive, and up to significant and +++: above significant.
